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“"EPA, ECOLOGY, AND DOE ANNOUNCE FROFOSED PLAN

This Proposed Plan identifies the preferred alternative

The preferred alternative will: protect the Columbia

cmeeneeme e - fOT- 20 -ingerim . remedial measure at the 100-KR-4._ ____ River environment from toxic hexavalent chromium,
S - Opedable Unit; Joeated at-the Hanford: Site- (Figure-—- - provide information-that-will-lead to final remed

1). It also summarizes other alternatives evaluated for

interim remedial measures in this operable unit. The

intent of an interim remedial measure is to speed up

actions to address contaminated areas that pose threats
~ .7 to human health or the environment.

This Proposed Plan is being issued by the U.S.
Environmental Protection Agency (EPA) as the lead

S - e ropuiatory agency the Wachington State Department

of Ecolegy (Ecology) as the support regulatory
" agency, and the U.S. Department of Energy (DOE) as
- - the regponeible agency. Ecology, EPA, and DOE are
oo _-issuing this. Proposed Plan as .part.of their public
o ) ) _participation responsibilities under Section 117(a) of

o o - - . the —Comprebeusive —Environmzntsl — Response; -

Compensation, and Linbility Act (CERCLA),
commonly known as the “Superfund” law. The DOE

is also issuing this Proposed Plan as part of its
--o—-----responsibilities- under- the- Natisnal-Eavironmental
~~  Policy Act. National Environmental Policy Aci vaiues

Fam  tha 1AN VD A Nmoeabis
JOT W€ 1~nin-% UDETAUiE

(DOE/RL-94-48).
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This Proposed Pian is. intended to be a fact sheet for.
_ alternatives that have been analyzed, identifies the
preferred altemnative, and summarizes the information

f - = . raliad unnn 1o recommand the arafarvad altasmativs
3 00 UPTD O NITOMMSIC NS PreflIred aldmanye.

The preferred alternative presented in this Proposed
. —-— — _DPlan i¢ to remove contaminatad grennfl\untm- from tha
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100-KR-4 Operable Unit, treat it by ion exchange,
and dispose of treated groundwater by using
upgradient injection wells to return it to the aquifer.

are addressed in the Focused Feasibility Study Report 24 it

--mz oo publiccreview that—briefly describes the remedial | .

Technical terms and other text in bold are defined in the glossary at the end of this document.

selection, and be consistent with possible final
remedies at this and the source operable units.

The preferred alternative is the initial recommendation
of the EPA, Ecology, and the DOE. This cleanup
alternative will be selected only after the public has
had the opportunity to comment on this
recommendation, and all comments have been

- —raviewed and considered, The agencies are seeking

comments on cach alternative that has been considered
and on all supporting documentation in the
Administrative Record, not just on the preferred

- alternative. Gomments may -be made-in person at the
__public meeting to be held at PLACE, DATE, TIME,
~-———0r comments-may-be made-in writing and seni to the

address in the box below. Written comments must be

. The EPA, Ecology, and the DOE encourage
you to comment during the public comment
period on all of the interim remedial alternatives
described in this Proposed Plan, Based on new
information or public comments, the EPA,
Ecology, and the DOE may modify the
preferred-atternative orselect another remedial
alternative presented in this Proposed Plan.

Send written comments to:
Larry Gadbois

U.S. Environmental Protection Agency
712 Swift Boulavard, Suite 5
Richland, WA 99352
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submitted by DATE, 1995. Responses to comments

“wiil be presenied in a responsiveness summary that
wﬂibcpanoftheinterimacﬁonrecordofdeckion,

- —— -intarim cleanup remedy for thic operable unit, The

-~ public- ﬁmfiﬁ to review the Focisea Feasibility

Study for the 100-KR-4 Operable Unit, Revision 0

(DOE/RL-94-48), which discusses the i00-KR-4

Operable Unit. This and other documents listed at the

end of this Proposed Plan provide greater detail about

 this operable unit and are availabie for review in the
Administrative Record.

MARK YOUR CALENDAR

-+ A 45-day public-commeni period for tie 100-
1 KR4 Proposed Plan will be from DATE, 1995
to DATE, 1995.
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held on DATE 1995 Thc mecnng location and

You will have an opportunity at the meeting to
direct questions to the EPA, Ecology, and the
| DOE representatives and to comment on the

- remedial alternatives.

HANFORD SITE HISTORY

The Hanford Site
Wa_,hmo‘r_nn {Fioure

LR - L

is located in southeastemn
1). It was established in 1943 (0
- -produce plutonium for miclear weapons using reactors
and chemical processing plants. The 100 Area of the

" Hanford Site is iocated aiong the Coiumbia River and
includes nine deactivated DOE nuclear reactors used

environmentai restoration and waste management. in
November 1989, the EPA designated the 100 Area of
- —the Hanford Site a Superfund site and placed it on the -
—National —Priorities List - because of soil —and -
* groundwater contamination that resulted from past
- -operation-of -the nuclear. facilities. .-
cleanup efforts under Superfund, contaminated areas
" at the nine deactivated reactors were subdivided into
areas called "operable units."

To. organize

- gl-lvl“ %KE -

GROUND -~

- '7’The I%KR"'E Oufab.c Ulul. | .Ocated m the ﬂort.h."
central part of the Hanford Site along a section of the

~——which is the decision document that présenis the —— -

Columbia River known as the "Hanford Reach.” The
100-KR-4 Operable Unit is one of three operable units
associated with the 100-K Area and includes the
-groundwater underlying the 100-KR-1 and 100-KR-2
Operable Units (Figure 1). The 100-K Area is the site
of two deactivated reactors: the K.East Reactor,
which operated from 1955 to 1971, and the K-West
Reactor, which operated from 1955 to 1970.

During the years of reactor operations, large volumes
of reactor coolant water coniaining chromium and
short-lived radionuclides were discharged to retention
basins for ultimate disposal in the Columbia River
through outfail pipelines, Liquid wastes from other
reactor operations also contained significant quantities
- of chromium. - These wastas were discharged to-the
soil column at cribs, trenches, and french drains.
Contaminant plumes in groundwater resulted from
these former waste disposal practices. Groundwater

~ contaminated with chromium is present beneath the

100-K- Resctor area and-is- migrating -toward - and
discharging into the Columbia River because of the
natural water table gradient. Groundwater discharges
through the riverbeéd with minor contributions through
riverbank seepage (see Figure 2)

As a result of the discharge of groundwater from the
operable unit into the river, chromium, a metal that is
toxic to aquatic organisms in low concentrations, poses
a risk to aquatic organisms in the Columbia River
adjacent to the 100-K Area. The most toxic form of
chromium, hexavalent chromium, dissolves in water
and, therefore, moves freely with groundwater. Once
discharged to the river, it is easily assimilated by
aquatic organisms, some of which could be adversely
affected. ” Trivaient chromium is less soluble and less
toxic, and is not easily transported by groundwater,

© ~~~for plutonium production betwéen 1943 -and 1987.— — It-is prcsumcu thai most chromium detected in
Operations- at the Hanford Site are-now- focused on—- -

hexavalent chromium.

~ In-August 1994, a pilot-scale treatability test was
—- started at - the 100-D/DR-- Area, located about 7
kilometers (4 miles) northeast of the 100-K Area
(Figure 1), to assess the effectiveness of an ion
exchange treatment system to remove hexavalent
chromium from groundwater. Through July 1995,
this pump-and-treat system had extracted over 4
rm'llion gallons (15 million liters) of groundwater and
chromiom. This system has been successful in
removing chromium from extracted groundwater at
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Figure 2. Conceptual Model and Interim Remedial Measure for the 100-KR-4 O
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nnd.

© treatment system can be a successful groundwater

- iféatment technoiogy for chromium in the 100 Area.

The Columbia River along the 100-KR-4 Operable

Unit is currently being used for activities such as
************** Reach of ihe Columbia River Comprehensive River
Conservation Study and Environmental Impact

. _Statement has identified the Hanford Reach of the
Columbia River along the 100 Area for consideration
as a designated recreational river under the Wild and
Scenic Rivers Act by the United States Congress. The

aspects of future uses of the Hanford Reach and the
land immediately adjacent to it. Other aspects of
future use, such as Tribal uses, need to be consistent

B with this designation.
SUMMARY OF SITE RISK
- Potential risks to human and ecological receptors were

evaluated in the Qualitative Risk Assessment for the
oLl T 1&’)—&3—4 Opéfibil‘ ~nit, ﬁumm neaim

- assessment are based on conservative assumpmns,,thgt o

may overstate the level of potential risks. The results
- - -0f the qualitative risk assessment are described in the
---‘--‘-tfuﬁowing;sect-ions.-::,;--,-,-,- ——

Human I-Iealth Risk Human health risks were
evaluated for the 100-KR-4 Operable Unit in order to
determine whether interim remedial measures were
required. ‘The Focused Feasibility Study Report for
the 100-KR-4 Operable Unit concluded that there were

unacceptable human health risks from

no current

exposure is precluded by DOE site controls. Due to
the focused nature of interim actions under CERCLA
_____ -and the absence of human exposure, only. ecological
-- risks will be-addressed by uy the interim remedial action

-~ Tecommended in _this Proposed Plan.  The .

recommended interim remedial action will not pose
e ,—77————&1_‘{49338@62!3@& fisks to human health, The final

‘femedy thai will “be seiecied for the i00-KR-4

it ]l addesss hath hoioeoe Loofal o
Operable Unit will address both human health and

ecological risks.

_ Ecological Risk - The qualitative risk assessment
concluded that concentrations of tow inorganic

e e n -2 —CONGAMINANGS- in-the 100-KR -4 Cperable Unit-excesd -

_ the EPA’s Ambient Water Quality Criteria for

~ hunting, fishing, and water skiing. The Hanford

ﬂﬂﬂ -

indicates-—that 2n fon exchange

~ protective of aquatic life in the river.

chromium and zine. This mdicates that chromium
and zinc pose potential risks to ecological receptors.
This finding was based on sampling results during the
limited field investigation and indicates that chromium
and zinc concentrations in near-river monitoring wells
and riverbank seepage exceed criteria that are
Potential
e¢cological receptors along the Hanford Reach of the
Columbia River, where groundwater from the 100-
KR-4 Operable Unit discharges, include fish and other
organisms that live and spawn in the river, on the
river bottom, and along the shoreline; birds and other
animals that use the river and adjacent wetlands; and

- - - Wild and scenic-river designation-would-dofine-many- --—- - predators, such as herons, that consume aquatic

organisms. Receptors may come in contact with
chromium-contaminated groundwater as it discharges
into and mixes with water in the river, or as it issues
from riverbank seepage before flowing into the river.

One especially sensitive region of potential receptor

__exposure is in the riverbed sediments. Fall chinook

- -salmon spawn in- gravelly areas of the riverbed. One
of these is the segment of the Columbia River along
the 100-KR-4 Operable Unit. During November,
. Salmon excavate redds (nests) to a depth of 12 to 15

,mches (30 to 40 centimeters) into the gravel and
deposit eggs. The eggs hatch into alevin in March;

the alevin develop into fry and remain in the radds

- until May, when they leave and migrate downstream.

-contaminants: in. the: groundwater, primerily-bepayse -

_____protection_of_freshwater _aguatic Life: _hexavalent  _

- -Carbofi-14- ﬁugm—?resear -2-risk to-certain pres

During the early life stages, salmon are significantly
more vulnerable to contamination exposure than later
as adults.

Of particular concern is the potential for chromium-
bearing groundwater to enter pore water in the
gravelly river-bottom habitat used by the salmon eggs,
===alevin,-and-fry. Hexavalent chromium is toxic to
salmon at very low concentrations. In March 1995,
divers were able to collect pore water samples from
--riverbed sediments that-are-potential spawning areas
adjacent to the 100-H Area, located 9 miles (15
kilometers) downstream of the 100-K Area, A fow of

— the locations sampled showed hexavalent chromium at

concentrations that exceed the EPA criteria for
protection of aquatic life.

In addition to determining potential ecological risk
from chemical contaminants in groundwater, the
qualitative risk assessment also examined the effects
from radioactive contaminants. It was calculated that

------

species. Of six types of receptors used to estimate
ecological risks, only the estimated dose to fish-eating
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- — -~ dutks way neat the 1:0 rad per day DOE benchmark — - the 100-KR-4Operable Unit will- be made by

(DOE Order 5400.5) at 1.1 rad per day. Other addressing waste sites that are historic sources of
.. recentors such as fish, aquatic invertebrates, herons, grownkiwater contamination. Surface waste sites
~-—--f -t and plant-eating ducks had estimated doses befow 1.0~ “within* operable units 100-KR-1 and 100-KR-2

rad per day. received wasies during previous operation of the K-
East and K-west reactors and their support facilities.
The 100-KR-1 and 100-K-2 Operable Units will be the
-—-subject of future interim action Proposed Plans.
Remediating surface waste sites would help reduce the
notential for further contamination of groundwater in

the 100-KR-4 Operable Unit.

Ecological considerations indicate that an interim
--—- -~ remedial measureis warranted for—the - 100-KR<4- -
Operable Unit because hexavalent chromium and zinc
--—goncentrations in the Columbia River substrate may
exceed levels that are toxic to salmon eggs, alevin,
fry, and other aquatic organisms. The EPA,
T Ecology, and the DOE agree that an interim remedial
- - - -measure -is required -to reduce the exposure of
--—— — — -ecological receptors to hexavalent chromium in the
" 7 " substrate of the Columbia Riverto a levei that protects —
aquatic organisms.

INTERIM REMEDIAL MEASURE GOAL

The goal of the pump-and-treat system for the 100-
KR-4 Operable Unit is to prevent discharge of
hexavalent chromium at levels exceeding
concentration that are considered protective of aquatic
life in the Columbia River and river bed sediments,
Thie aquatic receptor exposure point is within the river
substrate at depths up to 18 inches (46 centimeters),
where salmon eggs, alevin, and fry are present during
parts of the year. The relevant standard is the EPA's
chronic Ambient Water Quality Criteria for protection

..of freshwater. aguatic. life_for_hexavalent chromium of
11 parts per billion.

~ 777 77 "SCOPE AND ROLE OF ACTION

. The proposed intcrim remedial measure is protective
——-- --of ecological receptors in-the short term. It is intended
"7 'toprovide adequate protection until the EPA, Ecology,
- and the DOE implement the final remedy for the 100-
-KR-4 Operable Unit, or-until such time that the DOE
demonstrates to the EPA and Ecology that no further

interim measures are required io proteci ecological
receptors. The preferred alternative recommended in
" this Proposed Plan is an interim measure that would

A wrT

become part of a total remediai action for the 100-KR-

The ion exchange pump-and-treat system would be
" designed with the intent of preveniing chromium
concenirations from exceeding (¢ Ambieni Waier

4 Operable Unit and that would attain ail Applicable
or Relevant and Appropriate Requirements as
provided for in Section 121 of CERCLA. As with

Quality Criteria of 11 parts per billion in riverbed
sedimeats. The qualitative ecological risk assessment
also identified zinc and carbon-14 as exceeding criteria

.. interim remedial measures, final remedy selection will
"7 “occur only after taking public comment into
consideration.

that are protective of aquatic life in the river. The co-
contaminants with chromium wouid be removed by the
ion exchange treatment system. Periodic monitoring
will be performed to assess the effectiveness of the
pump-and-treat system in meeting the Ambient Water
Quality Criteria. Monitoring methodology will be
developed-during remedial design,

The statutory preference for remedies that employ
coom . treatment that reduces toxicity, mobility, or volume of
<o oo --CORtAmINGNtS a5-a-prineipal-element- is-addressed-by - -- -
" the preférred aiternative. Subsequent actions are
planned to fully address any other potential risks posed
= LmmEIs oo by-ihis -opersble unit - Because. this s an-interim-
action, review of this operable unit and this interim
. remedy will be ongoing as the EPA Ecology, and the treatment system will reduce chromium in the effluent
i ..DOE continue to develop and evaluate final remedial . stream by treating the effluent stream to meet the
e oo oo ——.o alternatives for the 100-KR-4 Operable Unit,- Because-— - - - drinking water standard for chromium under the State
this interim action is not the final remedy for the 100- of Washington's Model Toxics Control Act. The
KR-4 Operable Unit, additional action may be maximum contaminant level for chromium is 50
I TTTTTTLIIIT heCessary io address anv aihér notenihial risks nosed by paris per billion.

T T Tt pTTTTTTTT sttt rTTT T s

groundwater at this site,

Using injection wells located upgradient within
chromium plume boundaries, treated groundwater
would be re-introduced into the aquifer. The

It should be noted that because this interim action is

—-——-——-—— — A-contribution to the-overall groundwater strategy in designed only to reduce levels of hexavalent chromium
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-----in the-groundwater and the river substrate, there is a
potential for other groundwater co-contaminants to be . Alterative 5: Removal/lon Exchange
oo -prosent-in-the reinjected- effluent at-concentrations - - Treaiment/ Digposal
oo e plsove ~the drinking waier siandards sei for those

contaminants. The final remedial action for the 100- The treatment of groundwater contaminants in situ
KR-4 Operable Unit will address these co- was evaluated and dropped from the 100 Area
- contaminants - Thersfore; they-will not-be addressed —- Fegsibility Study, Phases 1 and 2, as an appropriate
as part of this interim action. alternative for the 100-KR-4 Operable Unit because
insufficient information was available on in situ
The provisions of the Resource Conservation and treatment methods. As a result, in situ treatment is
Recovery Act, Section 3020, allow reinjection of not discussed as a current remedial alternative in this
hazardous waste into groundwatcr provided that the Proposed Plan. As discussed later in this document,
- foliowing conditions are mei: 1) ihe reinjection is part however, the DOE is planning to conduct tests on in
of a CERCLA response action; 2) the contaminated situ treatment technologies to provide information that
groundwater is treated to substantially reduce - will allow this technology to be considered for future
hazardous constituents prior to reinjection; and 3} the remedial actions at the 100-KR-4 Operable Unit, if

CERCLA response action will, upon completion be appropriate.

’’’’ ) mf_‘ﬁ of human health and the environment.
Common Elements. All five alternatives, except the

wome —-—— AN Operating ion exchange pump-and-treat system will . .. no__action alternative, evaluated for 100-KR-4

achieve substantial treatment of the primary Operable Unit include controls to prevent human

contaminant of concern for this interim action, access to grounkwater andi to require that groundwater

chromium. The final record of decision for the 100- concentrations be observed during monitoring, In

- ==~ KR4 Orerable Unit witi-consider bumanhealth risks — ———addition-to-continued-access restoctions, the present

. and ecological risks posed by the other co- network of groundwater monitoring wells would be

contaminants in the rcmjecled effluent and, 1f maintained, and samples would be collected to monitor

- necessary, .Wate mpens.. -actions will-be-taken.-. - -chromium concentrations in groundwater. Monitoring

s s s s youtld- aleoaid -in-determining when these controls

- -~ The - interim - rvmcé-lal -measure is not intended to were no longer necessary. To provide a common

°°  achieve a finai cieanup ievei in the groundwater. A basis for comparative purposes, costs, as shown below

final cleanup level will be developed during the final for each alternative, were developed for an assumed 5-

- remedy selection process to evaluate human health and _year interim remedial measure period.

environmental risks that might be associated with the

100-KR-4 Operable Unit groundwater. Allernative 1: No Action - Evaluation of this

zlternative is required by the CERCLA Program to

SUMMARY OF ALTERNATIVES CONSIDERED compare the no action alternative with the different

- action alternatives, and to consider taking no action if

~“The 100 Area easzbue'y Study -Phases - 1-and -2- - -~ - --appropriate. —-Under the no action alternative,

- —prev:ded—a!.smf six generic groundwater alternatives groundwater monitoring would not be required, and

that could be applied to the groundwater operable units data from sampling conducted for other programs

in the 100 Area. Of the six alternatives, only five would not be used to assess the decision to take no

were applicable to groundwater remediation at the interim action. Likewise, data that may become

s mee e 100-KRA Opcrablc Unit: available from other ongoing programs such as the

e s - R pilot-scale treatability test at the 100-D/DR Area,

. Altemauve l No Actlon would not be used if the no interim action alternative

S e is implemented. Although the DOE would retain

© % Altermative 27 Institutional Control/Continued =~ control of the site throughout the inierim period, no

Current Actions institutional controls would be implemented

specifically for the purposes of the no action
. Alternative 3: Containment

. Alternative 4: Removal/Reverse Osmosis
Treatment/Disposal

~d
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alternative. Additional monitoring and restrictions
would not be implemented, and contamination in the

groundwater would dissipate through natural
T T aiEIIELIGN PrOCESSes. -
Capital Cost: N

Operation and Maintenance Cost (5-year period): $0

Present Worth (5-year penod)

LY

Estimated Time to implement:

0 Months

t

o

Cn . ,,'!'h“is a!_tern-fn'r.

WY we

in nluvas

Draft B

" T Estmated Time to Iinplement:

) cammnmenx to continved groundwater monitoring and

Institutional controls would
include, but may not be limited to, access and land use

7 resirictions, fencing, and site security. Groundwater
— momtonng would be vsed o0 continually evaluate the
effectiveness of this interim action, and to support
.decisions 10 continue the action or implement other

——-——- -———- interim-vemedial - actions {inciuding e no- action
' alternative). This alternative would also utilize the
~ data from ongoing studies 1o evaluate this interim

action, ﬂemp!e!e the groundwater conceptual model,

and generate additional technology performance data.

_ Capisl Cost:

. Oneranon ;nd M;umr.mme Cost (5-year period): $600,000

Present Worth (5-year period):

Estimated Time to Implement:

- For this al;crn:mve

iy curoff wzﬁis wm.!r.i be insialled next to the Columbia |
River to isolate the existing groundwater chromium
plumc A cutoff wall is a subsurface vertical barru:r

d:vert uncontaminated groundwater around
- -—contaminant -plumes, —or—completely- - surround - —

contaminant plumes.

_ i{_ltunnfinn: 'v'u'Clls, tavenad hurdeanstin aa

A network of extraction and

il ewrmenld o
WILCU UYWAY WWIIWWVI, WUl UG

installed to intercept and control the contaminated

groundwater plume and enhance the effectiveness of
the cuteff -wall: -The-cbjective—of--the -containment
aiiernaiive would be to eliminaie recepior pathways
by preventing migration of contaminated groundwater

" ““to. environmentai feceptors, such as those in the
Columbia River.

Capml Cost: $32,200,000

.. zinc and carhon-14,

Operation and Maintenance Cost (S-year period); $32,200,000
Present Worth (3-year period): $60, 100,000

0 Months

== Ala

¢ as Alternative

5 (below), except that hexavalent chromium would be
-removed from the extracted groundwater using reverse
osmosis. Reverse osmosis uses 2 membrane that
allows water to pass, but will not pass chromium. In
this way the chromium would be removed from
groundwater and disposcd in an appropriate facility.
The-ebjectives_of this option. would_be to prevent
migration of groundwater containing chromium into
the Cotumbia River, to prevent migration outside the
100-KR-4 Operable Unit, and to minimize source-to-
receptor pathways by removing, treating, and
disposing of contaminated groundwater,

Capital Cost: $4,700,000

Operation and Mainienance Cost (5-year period): $13,800,000
Present Worth (5-year period): $16,700,000

Time to implement: 15 Months

Alternative 5: Removal/lon Exchange Treatment/
-~ ——-[Migpogal - Groundwater would be removed through a

series of extraction wells placed within the
groundwatér piume. Hexavalent chromium would
then be removed by ion exchange treatment, as wouid
If required, the ion exchange
media, when exhaustcd would be rcplaced with new
‘media,
Eﬁ‘firbnmemal Restoration Disposal Facility (Figure
-1}. -The-cbjeciives of this-aliernative are the same for
Alternative 4.

£4,200,000

_. . Operation and Maintensnce Cost (5-year period): $8,100.000

Present Worth (5-year period): $11,200,000

Estimated Time to implement: 15 Months

DESCRIPTION OF THE PREFERRED

ﬂblm‘ﬂll"rE

This Proposed Plan recommends an interim remedial
measure that involves removing chromium from the
natural flow of groundwater that discharges into the
Columbia River adjacent to the 100-K Reactor Area.
To intercept the chromium plumes, groundwater
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oo e o pguld be pumped from wells located along the river configuration for a treatment system io remove
o shoreline. The water would then be processed using chromium from groundwater will be applied to
S an ion exchange treatment technology to remove designing new systems for the interim remedial
chromium, The treated effluent would be returned to measure.
- . the aguifer using injection wells locaied within an
L upgradient area of the existing chromium plume (see . Several characterization activities that will be in
.. _.. . __Figure 2). Upgradient injection would be done  _ progress during the interim remedial measure period
-~ ° ~because co-coniaminanis may remain in the treated include the following:
effluent, and contamination of previously
“swE o ynconiaminated areas is notpermissible <o T Groundwater -ana Snoreiine Sampling - Periodic
sampling of monitoring wells and riverbank seepage
e = o T pump-and-treatment -system would - reduce th locations provides new data to refine the conceptual
amount of chromium in groundwater near the sit¢ model and identify trends in chromium plume
e e eeme oo - --Cokumbia River. It would also slow the movement of characteristics. ~ Water table maps are regularly
groundwater into the river. The interim remedial updated to show the scasonal variation in groundwater
measure would continue to operate until the DOE movement.
demonstrates that Wmm of ac m’-n‘nmrnl receptors in
the river substrate is assured, or until the interim Riverbed Sediment Pore Water Sampling - The DOE
= e s retedial -measure ds-superseded-by-actions-associateg - - SuppOris-a-menitoring project that uses innovative

- withi a final rcmedy for the opcrﬁble umit.” : memuus to collect water sampies from this habitat,
~eoeo— -~ —which is very difficult to sample because of strong

The DOE supports several projec[s to prov]dc river currents. Sediment pore water samplcs will be
information that is required during the preliminary collected by divers from riverbed sediments that
i _engmeemg design -phase™ of “(h¢ “pump-anid-tieat = Provide habitai for salmon eggs, alevin, and fry.
IR --—-'—'sys.cif‘r ‘The data and interpretive results will be used
oo 10 1) design the extraction and injection well network, Tests to Immobilize Chromium in the Aquifer - Two
e e ------Qa-deveiop-ways-ta moritor the sysiem-performance; - - - Projects-are-currently testing methods to immobilize
o e amit ﬂ?ﬂmiﬂmmemaimentiechﬁoiogy;----'fhese----- - -chromium- that is-being-dispersed with groundwater
projects are as follows: flow. Each works by changing the soil and water
R R chemisity in the aquifer. Chromium is altéred to a
----------- e Qﬂ!zceptz.ﬂl Sits.. Mgdg! The CERCLA process __less toxic state and its mobility is_reduced. These
I includes a conceptual site modcl that describes in technologies offer promise of preventing the
_ : - detail the nature and extent-of contamination. The movement of chromium to sensitive ecological
model covers plume boundaries, concentrations, and receptors, without creating the secondary waste
movement characteristics.  Pathways by which associated with surface treatment technologies.
L contamination may reach sensitive ecological
recepiors, and changes that may occur to the EVALUATION OF CONSIDERED
contaminant as it travels along the pathway, are ALTERNATIVES

nant as
--—-—- - —-addressed in the model.

R —-The-preferred alternative, Alternative 5, removalhon

R o e ﬁamw,mwmwm, flow——— —eﬁehm'ga troatmentrdisposal;-is-preferred because it
S s and cﬁf@ﬁjmm “ovement are ~simulaied - with AT —'———Wides the best balance of tradeoffs among the
T numerical (computer) model. The simulation uses the ~ aiterniafives with respect to evaluation criteria that are
conceptual site model for a framework, and used to evalvate remedies under CERCLA. The
—_———_ __ __  incorporates information on the hydraulics of the .  preferred alternative will protect human health by
aquifer. Groundwater flow is simulated maintaining institutional controls and protect the
mathematically for a variety of extraction and injection environment by reducing the discharge of chromium
well network configuration to predict how the plume to the river; will comply with ARARs, is cost
will change during the interim remedial measure. effective, and will utilize permanent solutions to the
_maximum__ extent _practicable. . _The _ppefarred
Pump-and-Treat Test in the 100-D/DR Area - This altemanvc satisfies the preference for treatment as a

pilot-scale test facility has operated since August 1994, principle clement required by CERCLA.

- Experience — gained  regarding the optimum
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EXPLANATION OF CERCLA EVALUATION CRITERIA

The EPA uses nine criteria to identify its preferred aliernative for a given site. To be selected, an alternative must meet the first two

- -— == —— —{—"threshold" criteria. “The EPA uses the next five criseriaas "balancing” criteria for comparing aliernatives and seiecting a preferred

___alternative. Afier public comment, the EPA may alter its preference on the basis of the last two “midifying” criteria, which are
state and comnnnity acceptance.

Threshold Criteria: _ 5. Short-Term Effectiveness - Are there potential adverse
effects to either human health or the envitorment during
construction or implementation of the alternative. How quickly
does the altemnative reach the cleamp goais?

1. Ovenlll"roteethnoll-lml-luhhnndthe
Environment - How well docs the alternative protect human
health and the environment, both during and after construction?
- £, Implementahility - Is the altsrative both technically and
2. Compliance with Apphblc or Relevnnt and administretively feasible? Has the technology been used
Appropriste Requirements - Does the alternative meet all ~  succeasfully on other similar sites?

federal and state applicable or relevant and appropriatc
requirements (ARARs)? e el ____ H. Cost - What are the estimated costs of the alternative?

Balancing Criteria: Modifying Criteria.
3. Long-Term Effectiveness and Permanence - How well

8. State Acceptance - What are the swate’'s comments or
does the allernative protect human heaith and the environment

concerns abows the alternatives considered and about EPA's
preferred aiternative? Does the state support or oppose the
preferred alternative?

after completion of cleanup? What, if any, risks will remain at
the site?

4. Reduction of Toxicity, Mobility, or Volume Through 9. Community Acceptance - What are the community's
i  Tresimeni - Does the aiternative cffectively treat the . comments or concerns about the preferred alternativa? - Does

contamination to significantly reduce the xicity, mobility, and the community generally support or opposc the preferred
voiume of the hazardous substances? alternative?

in the National Contingency Plan, is presented below
N ___(see box). The five alternatives arc evaluated against
_ these criteria to identify a preferred alternative. The

community acceptance criteria will be evaluated
following the public comment period for this Proposed
Plan. The following presenis a brief analysis of each -
" of the “aitetnatives for the 100-KR-4 Operabie Uit
agaiﬁsi the National Contingency Plan criteria. Only
_Criteria pertinent to the seiection of an intérim action
have been addressed in detail.
—==--——-€'fét“1‘ail- 'J?ﬁiaﬁiaﬁ o1
S -----Environment - All remedial alternatives except the
o No Action Alternatives would protect human health
because groundwater concentrations detected at 100-

KR-4 _are .within _acceptable -levelsunder - current -

-— - - ————— -exposure conditions.- Alterative 3: Containment, and
__the treatment Alternatives 4 and 5 (ion exchange and

the environment by reducing chromium concentrations
- -and exposure from chromium o ecological receptors.

Compliance with Applicable or Relevant and
Appropriate Requirements - The major ARARs

Human- Health—and -the —

~-reverse osmosis) woutid provide the besi proieciion of

10

weniified for the five alternatves include Ambient

Water Quality Criteria for surface water; State
Standards (WAC 173-218) for discharges of treated
groundwater; and Resource  Conservation and
Recovery Act hazardous waste management standards
for secondary waste generated by the groundwater
treatment system. An interim remedial measure is an

* interim action designed to reduce immediate ecological
" fisks, Therefore, an interim remedial measure, by its

nature, is not intended to specifically meet ARARs

‘that would be applicable to a final remedial action.

The ARARs will be met to the extent practicable.
riowever, ARARs must be mei for 1) any portion of

- {he intérim reniedial measure thai is final, 2) materials

that are treated or managed off site, and 3) any release
of hazardous substances that may occur during
implementation of the interim action. It should be
noted that this action is not intended to meet the

- drinking water stanciards for all the cocontaminants in

groundwater at the 100-KR-4 Operable Unit before
reinjeciing the treared groundwater.

Section 121{d)(4){A) of CERCLA allows the waiver
of certain ARARs for interim actions when the final
action will attain ARARs. At the 100-KR-4 Operable
Unit, levels of hexavalent chromium in the treated
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---- - groungwaier wiil be below drinking water standards
and below target risk levels. The state discharge
- -standards-will be waived for-this interim action. The
- - t—fmmm&%ﬂ}@:ﬂ4 O:uefa_blc-{}nit — e
T the risks posed by ihe contaminamts that
remain in the groundwater at this site and, if
necessary, response actions will be taken to address
those risks.
Alternative 1, No Action, would not invoke ARARs__. .
== ~that would need 1c-be satisfied. --Aliemative 1,-No--— -
Action, and  Alternative 2, Institutional
Controls/Continued Current Actions, will not meet the
s - WERT-Guatity criteria inthe Columbia-River, agthis. —-.
alternative would allow hexavalent chromivm to
continue to exist in the river at leveis above the water
quality criteria.

T wAll

anrirace
TY 44 ANMAAE W

-pet provide significant long-term ¢ff

eventually migrate past a barrier wall and into the
river. Alternative 1, No Action, and Alternative 2,
Institutional Controls/ Continued Current Actions, do

‘antittamans aw,

Wirkd Yirkiwilidy B
by narai attenuation processes.

Reduction of Toxicity, Mobility, or Volume
Through Treatment - Through treatment, the ion
exchange and reverse osmosis freatment alternatives
would provide the most reduction in toxicity, mobility,
and mium in the groundwater. The

remaining alternatives contain no treatment.

volume of chro
FULUILG WVl Wil

nl . gy S

-Shert-Term- Effsctivensss - Of criteria
judged most likely to meet the remedial action goal
(Alternatives 3, 4, and 5), short-term effectiveness is
met by reducing chromium exposure to ecological

tha thros

IV WYY

--receptors.- - -For-Alternative 3, Containment,- there

—— -~ Both -Alternatives— 4 —and 5 (the pump-and-treat
- - - alternatives) and the Alternative 3, Containment,
would be designed with the intent of achieving
applicable water quality criteria in the river substrate
either by retarding the flow of groundwater or by
- removing contaminated groundwater before it
__.._ discharges to the river. _Recause there are = .
unceriainties associaied with these ajiernatives, the
interim remedial measure system may be modified or
expanded as necessary during implementation to
achieve remedial action objectives.

L]
iy

- Containment, -hewever - would -not--meet -ARARs

_.____ ._2nplicable to reinjection of effluent, because effluent

treatment (which is required by the ARARs governing

reinjection), is not a component of this alternative. By
using the treatment Alternatives 4 and 5 (ion exchange
~-—-and reverse-osmosis),- ARARs would be metor waived—

- o— o under Section 121 of CERCLA hefors treated ffluent. .. ..
can be reinjected. In addition, ARARs for disposal of
e .—— . removed chromium will also be met,

Long-Term Effectiveness and Permanence - The ion

~ exchange treatment alternative would be the most

~ " effective and pérmanent in reducing long term risk,

e e~ —igluding tisk of-eXxposure-to-ecological receptors;-and-
the system could be expanded. The reverse osmosis

treatment alternative would he more difficult 1o

- eXxpangd should increased groundwater recovery rates
be required. The containment alternative would
provide protection of the river by limiting the

——- - -~ --—— migration-of contaminants-into- theriver, but-there ———
S - --—-——would-be-no reduction 4 ass of contarninants in

" the aquifer, except by natural processes. Under the
containment  alternative, contaminants would

11

would be unavoidable short-term impacts to the
riparian and terrestrial habitat and their inhabitants, as
well as to culmral resources. These impacts would be

mitigated, to the extent practicable, during
construction.

~This criteria is met by the containment and

removal/ireatment (ion exchange and reverse
osmosis)/disposal alternatives. The No Action and
Institutional Controls/Continued Current Actions
alternatives will not be effective in the short term.
Adverse effects are expected 1o be minimal for

- -Alternative-5 -(ion-exchange-treatmenty;but- shightly

greater for Alternative 4 (reverse osmosis treatment)
because of the requirement for sludge disposal.

Impiementability - The No Action and Institutional

-——Comirols/Continued-Curreni Aciions aliernatives are

-already-in-place and do not involve implementation.
The technology for the ion exchange treatment

.. -alternative.is well established and easily. implemented

AR LA

The reverse osmosis treatment alternative is somewhat
more difficuit to implement. The containment
alternative using vertical barrier technology is difficult
to implement because of geologic conditions. The
hydraulic barrier technology is relatively easy to
implement.

Implementation of any of the remedial alternatives
would not preclude close coordination with state and
federal resource agencies, Indian Tribes, and Natural
Resource Trustees to avoid or minimize further
impacts to ecological receptors while conducting
remedial activities.
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e ____.____Cost = Of the three alternatives judged most likely to term.
) B meet the interim remedial measure nnal { Altarnatives
3, 4, and 35), the lowest present worth costs are for Ecological review of the 100-KR-4 Operable Unit
—-—-————-——-Alternative- 5 Ion-exchange ireaiment and disposal indicates that the sites to be impacted by the proposed
(511,200,000) and the Aliernative 4, Reverse osmosis interim remedial measure are located within arcas
treatment and disposal ($16,700,000). The highest previously disturbed by pre-Hanford Site agricultural
cem-mmem — - present worth cost is for the Aliernative 3, activities and by previous reactor operations at the
Containment (60,100,000). Alternatives 1 and 2, the Hanford Site. Because of the previous disturbance,
"No Action and Institutional Controls/Continued ecological or cultural resoutces are not expected to be
—em o - —-Current Actions-alternatives, would not require capital - - -—- significantly impacted by the interim remedial measure
e o e investment. The canital, operation and maintenance, proposed in this plan.. However, Cultural and Natural
—-- —-—— —-and -present -worth--costs -of each alternative are- ——— Resource Reviews will be conducted prior tc each w

. presented in the alternative descriptions above. Costs  siting to determine the potential impacts associated
————=- -  presented -are preliminary, and-are presemted for——  with specific actions.  Mitigation measures will
' compariscn purposes only. A definitive cost estimate include actions to minimize dust, use of protective
~ === forthe preferred alternative-will be prepared as pari of - —equipment to minimize worker cxposures, scasonsi
remedial design. scheduling of site work to minimize disturbance to
wildlife, archeological monitoring and/or data
Tmm s ---—-—Ststeﬁcceptaﬁce - The State- ofWashmgton COTCULS —~ -~~~ TECOVETY, as approptiaie, aind revegetation of the site

e with the preferred alternative, ____. wee—eeie e following interim action,

Community Acceptance - The EPA, Ecelogy, and

the DOE are solicitine inmt fram the communite an
A W e AW \Jvllv.ltll.lb l.ll!.lul AAVFLAL SilW U\Jul-lllm!-’ Wik

_ . o fh- |ntnr|m Famadiai mnan“m v the farm aAf weittan
EALiiwuiitg dis A Ml IVIAIL UL Wikl

comments and participation in a public meeting.

Community acceptance of the preferred alternative

will be evaluated after the 45-day public comment

o= period ends, Commienis received from ihe public,
combined with information in the Administrative

--Record;-—will - be--used- - to - -evaluate .a.uu.m.j.,

R — acceptance in a u;apuum'v’EﬁSS sSUmmary in thé record

of decision for the interim remedial measure at the

100-KR-4 Operable Unit.

EVALUATION OF POTENTIAL

CTRIUTRNAARIAITAITAT nmnm
PR AN VARUMINIVACIN I AR JivE A -2

The environmental consequences of implementing the
remedial alternatives, including potential short-term
direct and indirect lu.l.pﬁCis, have been evaluated in
__Section 6.0, Detailed Analysis of Alternatives, in the
100-KR-4 Focused Feasibility Study. Impacts are
expected to be limited to potential exposure of
remediation workers to hazardous or radioactive
substances, short-icim indirect impact to wildlife from
construction noise, and dismrbance of the land area

--Removal of groundwater contamination is cmtcd !o
: improve rather than degrade ecological conditions in
.. the river... The cumylative impact of -implementine

e e el I8 enmnahls faracosanhlia ramedial nntinne s 1MW) A wna
AMAL i LUFL wdwrGll i LWILRALLGE QWLIVILD LU LWWY nUTa

opcrable units is expected to generally improve
ecojogical condiiions in the i00 Areas in the iong

12
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e INISTRATIVE RECORD. =‘?"_:;‘;;?mr1@mnnunn01q»

The Administrative Record documents the basis for This Proposed Plan is available for review at the
oo oo Cleanup decisions. It can be reviewed at the following . Efollowing Public Information Repositories:

locations:
University of Washington, Suzzallo Library

- -———— U8, Depariment of Energy - Richiand Operations Government Publications Room

Adminisiraive Record - - Seattle, Washington 98195

2440 Stevens Center Place (206) 543-4664

--—Rwotii 1101 ~ §ATTN: Eleanor Chase
- Richland Washington 99152 -
. (509) 376-2530 IGonzaga University, Foley Center
- - T WT.TTET_V! UBDIJI l__l_fl -0 Tt o E 5{}2 Boonc

Spokane, Washington 99258
U. S. Environmental Protection Agency, Region 10 I(509) 328-4220 Ext. 3844

1200 6th Avenue ATTN: Tim Fuhrman
" “Seattie, Washington 98101
e e {206) 553-4494 S IPordand State University, Branford Price Millar
ATTN: Karen Prater Library -
Jo34 s.w. Harrison

Washington State Department of Ecology ~~ " gPortiand, Oregon 97207-1151

Nuclear Waste Library |(503) 725-3690

300 Desmond Drive §.E. Attn: Michael Bowman/Susan Thomas

- - -Lacey; Washington 98503 - 2
(360) 407-7097 \ IU.S. Department of Energy Richland Public Reading
- ATTN: Marilyn Smith Room

. e s T A Wasbingion State University; Tri-Cities
100 Sprout Road, Room 130 West
Richland, WA 99352
(509) 376-8583

R ATTN: Terri Traub

S SUPPORTING DOCUMENTS" I

oo oo oo omio--The-public-is-encouraged to review the following documents ai th¢ Adminisiraiive Record locations identified
above to gain a better understanding of the 100-KR-4 Operable Unit:

. Remedial Investigation/Feasibility Study Work Plan for the 100-KR-4 Operable Unit, (DOE/RI-90-21),

Revision 0 -

B Limited Field Investigation for the 100-KR-4 Operable Unit (DOE/RL-93-79), Revision 0

. Qualitative Risk Assessment for the 100-KR-4 Groundwater Operable Unit, {WHC-SD-EN-RA-010),
Revision 0

. 100 Area Feasibility Study Phases I and 2 (DOE/RI.-92-11), Revision 0

. 100-KR-4 Operable Unit Focused Feasibility Study Report (DOE/RL-94-48), Revision 0
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- Specialized words and terms used elsewhere in this Proposed Plan are shown in bold in the document and defined

" Administrative Record - The files containing all the documents used to select a response action at a Superfund
site.

[y |y By P,

~Applicable or Relevant and Appropriate Requirements (ARARs) - These are requirements promulgated under
~federal or state-law-that specifically address the circumstances of a CERCLA cleanup action.

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) - A federal law that

established a program which enables the United States Environmental Protection Agency to identify hazardous
. ___waste sites, ensure that they are cleaned up, and allow other government entities to evaluate damages to natural
e oo ene£OSORECES - CERCLA-is-2ls0 known 25 the “Superfund” laws- CERCLA applies to the 100-KR-4 Operable Usit,

s e o 00DCEPEUA) Site Model - A model that.represents the current understanding of the physical aspects (e.g., extent
' and nature of contamination) of an operable unit.
Expedited Response Action - A response action that can be taken to address contamination problems that pose
time-critical risks. A nontime-critical Expedited Response Action is utilized for releases requiring removal

<= -~ —gCiions that‘can siart-later-than & months after a determination that 4 regponse is necessary.

-~ Final Remedy Selection - The final remedy selection is the path of action to determine the final temedy for the
100-KR-4 Operable Unit. This path includes the preparation of the Remedial Investigation/Feasibility Study,
Proposed Plan, and final Record of Decision. Final remedy selection can occur without or following interim
remedial measures, See Interim Remedial Measure for comparison.

— s mm e Facnsed Feasibility Study - An enginecring study on 3-waste sits that avaluates 2 limited number of remedial
alternatives for cleaning up environmental contaminants.

Groundwater - Underground water that fills the spaces between particies of soil or fractures in rocks.
- ¥ Sii < This refers tasimly or an activity being conductéd “in piace.*

- Interim Remedial Measure - A remedial action initiated at any time before the final remedial action. It is taken
" at asite to address one or more of the contamination problems, but not necessarily all of the contamination
--- - —— . problems.. The remedial action is based on a Limited Ficld Investigation/Focused Feasibility Study and is selected
— — ————— —inan interim action record of decision.- See Final Remedy Selection for comparison.
Ion Exchange - A treatment technology for groundwater where ions of contaminants present in extracted
" groundwater are exchanged for similar ions on noncontaminants. The exchange occurs within an above-ground
omeeemm— - treatment facility within a resin. The technology is commonly used to remove heavy metals from groundwater.
oo Maximum Conteminant Level - The maximum concentration of 2 partienlar contaminant allowable in drinking
- -..— ..water under the State of Washington's Model Toxics Control Act, as amended. For chromium, the maximum
contaminant level is 50 parts per billion.

- Model Toxics Control Act - A regulation set forth by the State of Washington that provides risk-based cleanup
levels for hazardous materials in the environment that are protective of human health and the environment.

14
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ational Contingency Plan - The federal plan that provides the organizational structure and procedures for
‘tesponding to dischiarges of oil and reieases of hazardous substances, poilutants, and contaminants,

National Environmental Policy Act - A federal law that establishes a program to prevent and eliminate damage
to the environment. Values for this act encompass a range of environmental concerns.

National Prioritles List - A list of top-priority hazardous waste sites in the United States that are eligible for
investigation and cleanup under the Superfund law.

e - - — - — —QOperable Unit - A subset of a larger CERCLA site, wh.c!'. is typically the subject of operable unit-specific
- e - iRveStigations and reraedial actions.-Most-operable units-in-the 100 Areas at the Hanford Site are located near
deactivated nuclear reactors.

Qualitative Risk Assessment - An evaluation of risk for a predefined set of human and environmental exposure

scénarios ihai assisis Tri-Pary Agreement signatories in making defensible decisions on the necessity of interim

raradial massiirse
AWAiIWALIGL AN GO UL Wi .

—————-—— ——- -Part per Billion~The concentration level of one pound of contaminant in one billion pounds of water,

. Pore Water - Water that fills the spaces between rive

B Pump-and-treat - At treatment technology where water is pumped out of the ground through wells and treated at
. _the ground surface t¢ remove contaminants using one or more treatment technologies.

Receptor Pathway - A series of hypothetical events by which a contaminant can migrate to and be taken up by a
human or environmentzl receptor.

- e === Rovord-of Decision < The formal document in which the three agencies (Ecoiogy, the EPA, and the DOE) sat
forth the selected remedial measure and the reason for its selection.

Resource Conservation and Recovery Act - A federal law that establishes requirements for the storage,

____________ traatment and dienncal af hazardane wactra
reaimnent, anc Cisposa: of Nazaroous waste,

" Reverse Osmosis - A water treatment technoiogy that uses semipermeable membranes and pressures to force

water through the membrane. The membrane rejects inorganic material, such as heavy metals Jike chromium,
and allows passage only of water.
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